Nitric oxide inhibits isoprenaline-induced positive inotropic effects in normal, but not in hypertrophied rat heart.
Evidence has accumulated that, in the rat heart, nitric oxide (NO) inhibits beta-adrenoceptor-mediated positive inotropic effects. The aim of this study was to investigate whether this effect of NO may be altered in cardiac hypertrophy. For this purpose we studied the effects of the NO-donor SNAP (S-nitroso-N-acetyl-D,L-penicillamine) on isoprenaline-induced positive inotropic effects in left ventricular strips from three models of cardiac hypertrophy: a) 12-16 weeks old male spontaneously hypertensive rats (SHR) vs. age-matched normotensive Wistar-Kyoto (WKY) rats, b) six weeks old male Wistar WKY-rats sub-totally nephrectomized (SNX) 7 weeks after SNX vs. sham-operated rats (SOP) and c) four weeks old male Wistar WKY-rats supra-renal aortic-banded (AOB, band diameter 1.0 mm) 8 weeks after AOB vs. SOP. In all three models of cardiac hypertrophy the heart weight/body weight ratio was significantly higher than in their respective controls. On isolated electrically driven ventricular strips isoprenaline (10(-10)-10(-5) M) caused concentration-dependent increases in force of contraction. Maximal increases (Emax) were similar in SHR vs. WKY-rats, but reduced in SNX- (2.9+/-0.29 vs. 5.1+/-0.34 mN, p<0.01) and AOB-rats (2.3+/-0.37 vs. 4.2+/-0.33 mN, p<0.01). In control rats (WKY and the respective SOP) the NO-donor SNAP (10(-5) M) caused a significant rightward-shift of the concentration-response curve for isoprenalinel; this rightward-shift could be inhibited by methylene blue (10(-5) M). In ventricular strips of SHR, SNX- and AOB-rats, however, 10(-5) M SNAP failed to significantly affect isoprenaline-induced positive inotropic effect. We conclude that in cardiac hypertrophy effects of NO are attenuated. Such an impairement of the NO-system could contribute to the development and/or maintenance of cardiac hypertrophy.